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THE SCOPE OF ORGANIC CHEMISTRY’ 


THE chemistry of the compounds of carbon covers 
a wide field, wider than that covered by any other 
element. Its scope embraces all living matter, as well 
as the vast number of non-living substances which are 
produced through the agency of life. Moreover, it 
includes a very great number of compounds unrelated 
to life or to living processes which have been built 
up by the chemist in the laboratory by methods he 
has devised. 

Already some two hundred thousand definite com- 
pounds have been tabulated in Richter’s “Lexicon” 
and in the supplements thereto, and this number is 
increased yearly by several thousands through the 
agency of a band of zealous workers scattered over 
the globe. It may well be asked what is the good 
of continuing to increase this already astonishing 
number; and is the expenditure of time, labor and 
energy justified which lead to the discovery of some 
new fact having, apparently, no useful application 
to any department of human activity? The answers 
to these questions are quite clear and definite. You 
must acquire a knowledge of the simple before you 
can attack the complex with any hope of success. 
The element carbon has been used by nature as the 
basis of organized life because the capacity of carbon 
to combine with itself is shared by no other element, 
and it is upon this capacity that nature has relied in 
order to build up the tissues and reserve materials 
which form the living world around us. Moreover, 
since the compounds of carbon containing a moderate 
number of atoms of the element are usually crystalline 
or capable of becoming erystalline, and there are 
obvious disadvantages attaching to the use of poten- 
tially crystalline substances as the basis of living 
matter, it has been found necessary to employ the 
more complex carbon derivatives containing many 
hundreds of elemental atoms, which by reason of their 
high molecular complexities no longer possess, or seem 
capable of acquiring, a crystalline structure, but be- 
long to the class of jelly-like or colloidal substances. 
Until we can determine how a small number of carbon 
atoms combine one with the other we can not hope to 
obtain any insight into the manner in which the more 
complex natural substances are built up, or any in- 
formation regarding the way in which they are 
utilized to bring about the changes occurring during 
animal and vegetable metabolism. 

1 Address of the president of Section B—Chemistry— 


British Association for the Advancement of Science, Ox- 
ford, August, 1926. 
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STRUCTURE 


The science of structural organic chemistry is only 
just fifty years old. It was born when the genius 
of van’t Hoff gave to the world the clue upon which 
the three dimensional formula we now use is based. 
It is, therefore, no inconsiderable achievement to have 
gained in so short a time a knowledge of many of the 
reactions and properties of the more simple complexes 
of carbon in combination with oxygen, nitrogen and 
other elements. But much yet remains to be done 
before we can attack with any real hope of success 
the problems which the chemistry of nature presents. 
It is true that the knowledge already gained has led 
to the synthetic preparation of quite a number of 
natural products, many of which are of service in 
relation to human needs. Many of the alkaloids, 
coloring matters like indigo and alizarine, camphor 
and a large number of natural products, have yielded 
the secrets of their structures and have been produced 
by laboratory methods and, where necessary, on the 
factory scale. But the synthesis of such compounds 
has not provided much insight into the mechanism 
leading to their production in nature, and indeed the 
reason for their occurrence in the plant is not under- 
stood. They are, moreover, crystalline substances 
which either occur in the plant as such or are formed 
by the hydrolytic fission of some more complex plant 
materials. Their homogeneity is, therefore, not open 
to doubt, and their degradation into known fragments 
and the rebuilding of these fragments into the original 
substances, although by no means easy, is nevertheless 
comparatively simple when the difficulties attending 
the investigation of more complex natural products 
are taken into account. Even so, some of the simpler 
type, for example, strychnine, still resist the attack 


of the chemist. 


THE ELECTRONIC THEORY 


It is clear that our knowledge of the finer mecha- 
nism of reactions is slight, and that great as has been 
the advance made through the discovery of van’t Hoff, 
we are still at a loss to explain or predict the shades 
which determine whether one particular type of re- 
action will be more, or less, facile than another. The 
chief trouble seems to be that the electronic theories, 
which are quite satisfactory in themselves, are not yet 
developed so fully that they can include any quantita- 
tive statement relating to the changes in the free 
energy of systems. Yet it is evident that any theory 
of organic structure must conform to the modern 
physical conceptions of matter. The principle of 
shared electrons is primarily justified by its success 
in explaining the linking of atoms, #.e., valency, and 
by its successful interpretation of the theory of co- 
ordination and “onium” salt formation. The sub- 
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sidiary hypothesis of electron displacement also pro. 
vides a means by which an explanation can be sup. 
plied to account for the ease of formation, stability 
and general reactions of conjugated systems, thns 
placing the hypothesis of Thiele on a sounder theoret. 
ical basis. 


BUTADIENE 


H H 
a 
=C=C...: 
i i 
(Electronic formula.) 


in, 
CH,—CH—CH=—CH, 


H 
| I 
C 


: 
: — 
* seceeees = 


( Thiele.) 


In the formula for butadiene shown above the 
dotted line indicates the interchange of an electron 
between the two end carbon atoms of the system; it 
is to be assumed that this condition provides a point 
of attack and leads to the 1:4 addition which js 
characteristic of this substance. Evidence has been 
sought in order to substantiate this view, and wit) 
this object an extended investigation on the proper- 
ties of hexatriene has been undertaken. 

Hexatriene contains a three-conjugated system, and 
must, in accordance with stereo-chemical theory, exist 
in two forms, which may be represented diagram- 
matically thus: 


CH, : CH—CH 


I 
CH—CH—CH, 
(trans. ) 


CH, : CH—CH 
CH, : CH—CH 


(cis. ) 


In accordance with the Thiele hypothesis these 
would be conjugated thus: 


: rs 

CH, : CH—CH 
CH—CH=—CH, 
ee a 


° a, 
CH, : CH—CH 


I 
CH, : CH—CH 
. i a 


and there should thus be no difference in the behavior 
of the two forms towards additive reagents such as 
bromine. 

On the other hand, if these two forms are expressed 
in terms of the electronie hypothesis thus: 


H H H H H H 


il i | l af 
H=C=sC=a20 H=C=C=C 


: il c-  nee 
H=C=C=C C=0=C=H 

| jt i ee 

H H H H H H 
The cis form, in which the two terminal atoms are 
near together, might be expected to share the electron, 
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. shown by the dotted line, whilst the trans form, 
sian the terminal carbon atoms too remote from 
one another to enable this interchange to take place, 


would react in the form 


H H H 


l_ it tt 
H=—CU=C=0 


| a 
O=C=C 


t I dt 
H H H 


There can be no doubt that the hexatriene prepared 
by van Romburgh is the trans form. This, as its 
discoverer showed, adds on bromine in the positions 


3:4 to give 
CH,—CH—CHBr 
éupr—cH=cH, 


It is, therefore, not a conjugated system in the sense 
that butadiene is a conjugated system. 

We have now succeeded in isolating cis-hexatriene, 
and are studying the action of bromine on it. If, 
as is to be anticipated, the addition takes place in 
the 1:6 positions, direct evidence will be available 
in favor of the electronic hypothesis. The work is, 
however, exceedingly difficult because, unlike those 
of the trans series, the cis compounds are liquids and 
therefore difficult to identify. Moreover, they are 
unstable and readily polymerize to resins on keeping. 
There is no doubt, however, that these difficulties will 
be overcome. 

In the same way the Thomson? formula for benzene 
provides an expression for the intermediate state as 
postulated by Kekulé, and renders the so-called 
centric formula, which is meaningless, now un- 
necessary. 


BENZENE 
In /\ “ 
| | I CG 
| | I IX 
(Kekulé. ) (Centric. ) H: es :H 
H: Ml i ee : | 


2 
(Thomson. ) 
There can be no question that the distribution of 
electrons among the carbon atoms and other atoms of 
organic molecules must determine the reactions of the 
complexes involved, and future research will no doubt 


2See also H. Kauffmann (‘‘Die Valenzlehre,’’ 1911, 
Pp. 539), 
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lead to an advance in our knowledge concerning the 
causes which promote or retard this distribution. 

The ductility of the carbon to carbon bonds which 
have now been clearly demonstrated enables us to 
impart strains to certain parts of an organic mole- 
cule at will, and it is reasonable to assume that such 
strain when once set up will be shared gs far as 
possible equally by all the atoms of the system in- 
volved. If this distribution is, as Robinson postu- 
lates, effected by a restricted flow® of electrons from 
one atom to another in the molecule we have, at any 
rate, a definite picture of the process which the mind 
can grasp; and if the distribution leads ultimately— 
as is to be surmised—to the establishment of polar 
characteristics at different parts of the molecule, 
which will determine reactivity at those points, we are 
in a fair way to reconcile the views of various con- 
tending schools and to reach a general hypothesis ac- 
ceptable to all chemists, and which may even satisfy 
the physicists. It seems that, despite the organic 
chemist’s proneness and ability to distort the mole- 
cules with which he deals, nature has provided a means 
by which a certain degree of molecular equilibrium 
can be attained. Nevertheless, it will be by the inves- 
tigation of the conditions leading to the setting up of 
strain and of the effect produced thereby that we shall 
gain the most information regarding the chemistry of 
carbon structures in the near future. The course of 
a reaction in organic chemistry which involves an 
equation such as the following 


/COO Et. 
CH, . CH, . CH,Br + CHNa 


. 
\Ccoo Et. 
— NaBr + etc. 


is determined by the tendency to form NaBr—the 
organic residues have to make the best they can of the 
situation, and the manner in which they will combine 
with themselves or react each with the solvent is 
dependent on the influence of many factors. Un- 
doubtedly there will be a tendency to produce the 
most stable system and the one whose formation in- 
volves the greatest loss of free energy, but there 
must be a possible mechanism, and this involves the 
polar factors. Even these can not force a group 
into a position in which there is no room for it, and 
therefore the effect of polarity must always be de- 
pendent on steric conditions. No doubt polar condi- 
tions determine the order of priority of a number 
of possible arrangements, but it is the steric condition 


3 Robinson considers that an electron may leave its 
‘‘moorings’’ on one of the atoms which holds it but never 
on both. 
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that determines which of these arrangements shall 
be followed. 


STRAINLESS SYSTEMS 


It is reasonable to assume that the organic sub- 
stances that occur in nature as such are produced by 
means which involve the least expenditure of energy, 
and that they are, therefore, strainless. Among such 
natural products there are many containing carbon 
rings belonging to ring systems which can not nor- 
mally be produced without distorting the carbon 
tetrahedral angles of the component carbon atoms, 
and thus imparting intramolecular strain to the com- 
pounds formed. Nevertheless, it is interesting to note 
the means adopted by nature to relieve this strain and 
thus to confer equilibrium and stability on quite un- 
likely ring systems. Ring systems stabilized in this 
way are found frequently among terpenes; two, 
namely, camphor and pinene, need only be mentioned 
to illustrate the general method. In camphor the 
bridged ring is stabilized by the presence of two 
dimethyl groups, and in pinene, where the junction 
of the inner ring has to take effect in the position 3, 
the presence of a double bond on the shoulder of the 





C.CH, C.CH, 
ff, | Yo Gx bn 
| | i 
C(CH;). C(CH,); 
bx, | a, | ob, 
a Pd Ri 
CH Cc 
(Camphor. ) (Pinene. ) 


external ring is necessary. Still more remarkable ex- 
amples are afforded by more complex natural ring 
systems. For instance, there is a substance named 
civetone, which is extracted from certain glands of 
the civet cat. There is no doubt as to its structure, 
which has been shown to contain a 17-membered ring, 
thus: 


CH. (CH,), 
sel 
. (CH), 


The evidence of structure being derived both from a 
study of the degradation products of the substance 
as well as by its recent synthesis. If this compound 
is set up on the tetrahedral models, thus 


SCIENCE 


(Vou, LXIV, No, 1653 





it will be found to form a triplanar figure which js 
strainless; the condition being produced by the pres. 
ence of the double bond in the position shown. 


BIOCHEMISTRY 


In its earliest days the science of organic chemistry 
dealt only with those compounds which were derived 
from natura! sources, and it was regarded as certain 
that such substances could only be produced through 
the agency of life and by no other means Since then 
this theory has been shown to be wrong by the preps- 
ration in the laboratory of many substances identical 
with those formed during the operation of life 
processes. Nevertheless, the more complex substances 
which nature utilizes in building up her animal and 
vegetable structures still show no signs of yielding 
the secrets of their constitutions, or the mechanism 
by which they are produced. Indeed, although we 
can imitate in the laboratory certain natural opers- 
tions such as the hydrolysis of starch to glucose, we 
are still quite ignorant of the means by which glucose 
is converted, by the appropriate enzyme, into alcohol 
and carbon dioxide, neither can we imitate this process 
in the laboratory. 

When once the chemist has passed beyond the 
crystalline and the distillable he enters a region full 
of difficulties, because he has few means either of 
purifying the materials with which he has to deal, or 
of determining their homogeneity when they have 
been purified. These are the real difficulties which 
confront the biochemist when he approaches his sub- 
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ject from the structural side of organic chemistry. 
Riochemistry 1s in the unique position of being both 
q descriptive or observational science as well as one 
of the experimental sciences. From the biological 
side it has at its disposal the wealth of knowledge 
gequired by the physiologists and pathologists, and 
from the chemical side it is in touch with the recorded 
experience of several generations of organic chemists. 
If biochemistry is to justify its name it must carry 
out its funetion of bringing into line the discoveries 
of the physiologists with organic chemical structure, 
for by this means only will it be possible to gain 
an insight into the chemistry of natural processes 
which it is the object of biochemistry to discover. 
It is far from my object to disparage the wonderful 
work which has been done and is being done by 
physiologists and pathologists in their attack on the 
mechanism of ‘normal and abnormal life processes. 
Their record speaks for itself. But too little is being 
done to approach the problems from the purely 
organic chemical side, and too few of the people en- 
gaged in biochemical research have an adequate 
knowledge of organic chemistry or the methods of the 
organic chemist. The number of organic chemists 
who are cooperating with biologists in their attack 
on natural processes is too few. Indeed, the very 
difficult question arises here as to how best to organize 
methods for dealing with problems which are essential 
borderland problems between two great sciences. I 
do not propose on this occasion to discuss the vexed 
question of the chemical engineer, but actually the 
analogy between this hybrid and the biochemist is 
fairly close. Is the biochemist to be a_ biologist 
with a knowledge of chemistry, or is he to be a 
chemist with a knowledge of biology? I refer, of 
course, to the method of training required for a man 
or woman who proposes to take up biochemical re- 
search during the fourth year. Given twenty years 
and the requisite capacity it is, of course, possible for 
aman to acquire sufficient acquaintance with both 
sciences to render him an effective worker in the 
borderland field, altogether here again the tempera- 
ment which promotes enthusiasm for research in the 
experimental sciences and that which leads to initia- 
tive in the descriptive sciences is not usually found 
in the same individual. As knowledge increases the 
need for specialization must also increase, because the 
time factor, that is the time during which it is pos- 
sible for a student to undergo training, can not be 
prolonged beyond a certain period. Even at the 
present time it is an open question whether it is pos- 
sible to give a student a special training in more than 
one science and in the sciences subsidiary thereto in 
the time available, and this problem will become more 
acute as knowledge increases. It has been suggested 
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that we should revert to the older method by which 
a student was instructed in, say, three sciences with- 
out any special training in any one of them, and 
doubtless this method was a good one for the require- 
ments of those times. But the day of the universalist 
is past, and general scientific culture has become a 
luxury of the leisured classes. It is only by the aid 
of the specialist that, nowadays, we can hope to ob- 
tain advances in knowledge either in the sciences 
or in the sciences applied to industry. 

It seems that the best method to attack problems 
in the borderland subjects is by cooperation between 
two types of trained investigators. In the case of 
biochemistry, for example, by the provision of trained 
students of two kinds, the one trained in physiology 
but with a sufficient knowledge of organic chemistry 
to promote sympathy with and knowledge of the 
chemist’s point of view, and the other trained as an 
organic chemist with a similar knowledge of the 
methods and requirements of the physiologist. The 
former would be a trained physiologist who would 
devote his final year to organic chemistry, the latter 
an organic chemist who would devote his final year 
to a study of physiology. This is, of course, no 
new idea, but is one which is being carried out in at 
least one institution in this country in connection 
with other borderland subjects. But it is the ab- 
sence of any real attempt to approach biochemical 
problems from the chemical side that renders it par- 
ticularly desirable that the need for some such scheme 
should be emphasized. It is true that the fault is 
largely on the side of the organic chemists who, for 
the most part, seem appalled by the difficulties at- 
taching to the study of natural processes. The diffi- 
culties are indeed great, but not insurmountable. We 
are far from gaining any insight into the meaning of 
life, but it is not unlikely that we shall, in the near 
future, obtain some information regarding the 
mechanism of the action of the enzyme, the im- 
portant agent in the non-living transformation of 
living matter into chemical products. It may be 
that organic chemists are waiting to see how Will- 
statter, who has already made great progress in 
enzyme chemistry, will surmount the difficulties con- 
fronting him, and it may well be that this great 
organic chemist will introduce new methods of attack 
which will open up fresh fields for investigation. 


ANALYTICAL 


Except for the substitution of gas for charcoal, 
it can not be said that the ordinary methods of 
analysis employed by the organic chemists have 
changed much since the days of Liebig. They have 
been modified, notably by Dennstedt, and more re- 
cently some have adopted the microchemical methods 
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introduced by Pregl, but the older methods, for ex- 
ample, the long and tedious process for the estima- 
tion of halogens by the method of Carius, are still 
in vogue in many of our laboratories and are taught 
to the students. In any case the usual operation 
entailed by the estimation of carbon and hydrogen, 
nitrogen, sulphur and the halogen requires consider- 
able time, which has not been materially shortened by 
the introduction of the less cumbersome methods due 
to Dennstedt. Pregl’s methods, in which a very small 
quantity of material is used requiring the provision 
of a special type of balance, have been tried in many 
laboratories, and have found favor, it is understood, 
in several of them, more particularly abroad. But 
the general experience has been that the technical 
skill required to obtain good results is acquired only 
after long practice, and that whereas the methods 
are useful for gaining an indication of structure 
when the quantities of material at hand are so small 
as to necessitate their use, yet when a sufficient 
quantity of substance is available the older methods 
are more reliable and more easily carried out. It is 
interesting to note that the new methods which have 
been introduced by Professor ter Meulen, of Delft, 
are going to be described to us by Professor ter 
Meulen himself, who is fortunately with us at this 
meeting. Professor ter Meulen will give an account 
of his methods on Tuesday morning, and they will 
be shown in actual operation during the soirée on 
Tuesday evening. Chemists will then see that a 
great saving of time can be effected by methods which 
can not only be used to analyze the small quantities 
employed by Pregl, but also quantities of 0.1 gm., 
such as organic chemists have been accustomed to use 
in the past, and which have been shown to produce 
the most accurate results. 


THE UTILIZATION OF Forest Propucts 


The immense number of organic compounds dis- 
tributed among the plants, trees and grasses which 
form the forests and jungles of the world, offer a 
wide field for research which has still much to yield. 
Our knowledge of the medicinal properties of organic 
substances and the various uses to which they could 
be put in the service of mankind did not come to us 
through any effort of the chemist, but as the outcome 
of a process of trial and error which is as old as the 
human race itself. These products were obtained 
from vegetable materials present in the forests, and 
as time went on they were extracted in a form pos- 
sessing some degree of purity, and the plants con- 
taining those with specially valuable properties were 
cultivated for their production. As soon as a theory 
of organic structure was evolved upon which predic- 
tion could be based, these useful products were sub- 
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jected to close investigation, and in several cases they 
were prepared by laboratory means. As an outcome 
several of them, such as indigo and alizarine, were 
found to be capable of production more economically 
by the chemical method than by the processes of life, 
and the natural substances were rapidly replaced by 
the artificial products. Others still resist all effort, 
to unravel their structures and remain still unsynthe. 
sized. Nevertheless it has been by a study of th 
chemical structure of natural products that much has 
been learned regarding the relation between chemics| 
composition and physiological action, and although 
it may not have been found possible economically to 
prepare the natural substance itself, the clue revealed 
by the determination of structure has led to the pro. 
duction of other substances which have not only shown 
the properties of the natural compound in an ep. 
hanced form, but have also exhibited other valuable 
physiological effects. The determination of structure 
has, therefore, two objects—to prepare the natural 
substance and to ascertain the particular arrange. 
ment of the atoms in the molecule which conjers 
on it the properties which determine its value. The 
determination of the structure of indigo led not only 
to the production of the blue natural indigo, but 
enabled indigoes of every shade of the spectrum to 
be prepared as commercial products. The determina- 
tion of the structure of cocaine revealed the molec. 
ular complex which conferred on this substance its 
power to act as a local anesthetic, and has led to the 
production of a number of other substances possess- 
ing this valuable property, but without the special 
disadvantages attaching to the use of the natural 
substance. Examples of this kind are numerous and 
should be increased. A systematic examination of 
our forest products would undoubtedly lead to the 
discovery of many others and would provide oppor- 
tunity for the investigation of many other important 
problems, such as, for example, the utilization of 
forest grasses as a source of power alcohol. 

Systematic team-work research by organic chemists 
in close association with botanists is required, and 
now that the Forest Production Research Board of 
the Department of Scientific and Industria] Research 
is in active operation, no doubt this branch of its 
work will receive attention. 


(To be concluded) J. ¥. THORPE 





AGE: THE PIPER’ 


I HAVE chosen as my title “Age: the Piper,” for ! 
propose to show how we, the younger partners in this 
dance of life, must foot the measure piped by our 


1 Address delivered at the Alumni Banquet of the 
Medical School, Western Reserve University, June 15, 
1926. 
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oniors. Take it as you will, the inspiration and the 
ee ent alike lie at the charge of our elders. They 


aan the pace and to them we must answer: it is 


a serious business. 
sir James Barrie, speaking the other day at a 


banquet for the Australian cricketers in England, 
spoke whimsically of one of those who, having set out 
upon the long journey of the dead, paused to lean his 
elbows on the village gate and watch the cricket match 
on the green. “What a terrible thing if he had to 
rejoin his fellows feeling that we, his successors, were 
not playing the game.” Try as we will, we may not, 
as Dr. Stewart assured us at the alumni banquet a 
few years ago, evade the responsibility we owe to 
those who have passed along this way ahead of us. 
How early in our consciousness this responsibility 
becomes fixed I, an exponent of the science of the 
sepulcher, must leave to the psychologists. Almost a 
thousand years ago Saint Hildegarde of Bingen wrote 
her vision. “And I saw the likeness of a woman 
having a complete human form within her womb. 
And then, by a secret disposition of the Most High 
Craftsman, a fiery sphere, having none of the linea- 
ments of a human body, possessed the heart of the 
form, and reached the brain, and transfused itselt 
through all the members. And I saw that many cir- 
ding eddies possessed the sphere and brought it earth- 
ward, but ever with renewed force, it returned upward 
and with wailing asked ‘I, wanderer that I am, where 
am 1? ‘In Death’s shadow.’ ‘And where go I? ‘In 
the way of sinners.’ ‘And what is my hope?’ ‘That 
of all wanderers.’” But when we have come to this 
earth, when in the process of years we have learned 
patience and persistence, when we leve at last found 
that the mists about the goal are shifting and tran- 
sient, what has age to contribute to our philosophy? 
Seventy-five years have passed since Wordsworth 
died and the Prelude was published: one hundred and 
twenty since it was in its first form, finished but only 
at this date so long afterwards are we able to study 
the textual changes made during those forty-five years. 


The mind of man is framed even like the Breath 
Of harmony in music. 


was the original script. 


Dust as we are, the immortal spirit grows 
Like harmony in music. 


is the text as Wordsworth the elder finally left it. 
How long has this subtle influence been at work in 
mankind? How long has it been possible to leaven 
thus our common heritage? 
All of you have seen the wonderful palace of med- 
ical research and training put at our disposal by the 
inspiring generosity of Mr. Samuel Mather, and many 
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of you, passing by the tremendous collection of 
human material in the museum named in honor of our 
beloved dean, must have wondered why this feverish 
haste to gather such quantities of the evidence of our 
mortality. Some of you know that now, in conse- 
quence, for the first time it is possible to study quanti- 
tatively the life history of mankind, not merely of the 
population lately stirring restlessly along the south- 
ern shore of these great lakes, but also, through this 
sample, the life history of all mankind. Secrets 
hitherto hidden from our knowledge are breaking 
upon us with startling vividness and we may now 
more accurately adjudge our inheritance. It seems a 
simple thing to state that owing to the opportunity 
provided in the vision of Dr. Hamann’s life, it is now 
possible to discern with fair accuracy the precise age 
of any human skeleton. The bare fact smacks of the 
dry bones which gave it birth, but what possibilities it 
has opened up! 

Away in that dusty corner of the earth called Pecos, 
in New Mexico, have lived a people undisturbed even 
by the violent travail of the New World in the six- 
teenth century. And there between 850 and 1800 
A. D. there lived and died 560 persons who have be- 
queathed to us their records in their bones. Many 
died in childhood, others in early adolescence, most 
in the two decades between thirty-five and fifty-five 
years. During all these thousand years there has been 
no perceptible change in the actual duration of life at 
Pecos. But when we come to deal with the higher 
European civilization there is a different tale to tell. 

Up in the English Lake District there is a shaggy 
moor overlooking the vast expanse of silted sand 
covered at high tide alone by a shallow sea: it is 
called the Birkrigg from the birches which dot its 
irregular rocky surface. There in the Bronze Age 
was a settlement—a lookout for the hinterland. Last 
summer I had the privilege of examining the sixteen 
burials in the adjacent dise barrow or Bronze Age 
cemetery. It came upon me with shock of surprise to 
find the sixteen bodies ranging im age from seventeen 
to thirty years. Yet the collateral evidence does not 
seem to indicate, as one might otherwise suppose, a 
military encampment of young people only. Why 
did these people die so young: that was the disquiet-: 
ing thought with which I left the district. 

Hard upon the heels of this investigation I was 
ealled across the country to the town of Scarborough, 
situated on the edge of the naked cliff overlooking the 
North Sea like a sentinel watching Europe. Here 
time after time incursions of marauders landed from 
the wilder districts of Jutland and Scandinavia. In 
Bronze, Roman, Saxon and Norman times alike Scar- 
borough was a fortified village. Under the chancel of 
the Norman church were recovered last year one 
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hundred and forty-six skeletons of folk who lived in 
the eleventh and twelfth centuries. Here as at Pecos 
the majority of the people died between thirty-five 
and fifty-five, the peak of mortality occurring at 
about forty years. Of the entire number only eight 
lived to see their sixtieth summer. 

“To die of age,” said Montaigne in the sixteenth 
century, “is a rare, singular and extraordinarie 
death, and so much lesse naturall than others. . . . It 
is an exemption, which through some particular 
favour Nature bestoweth on some one man, in the 
space of two or three ages.” On attaining his thirty- 
ninth birthday the same philosopher wrote in solil- 
oquy, “Thou hast alreadie over past the ordinary 
tearmes of common life.” 

Twenty years ago Karl Pearson analyzed the curve 
of modern deaths obtained from English vital statis- 
tics. He found that the peak of death oceurs at 
seventy-two years but that there are lesser peaks in 
childhood, in adolescence and in middle age at forty- 
two. All these peaks except that of old age I have 
found in various ancient populations of which I have 
mentioned merely three. Again the peak of old age 
death does not occur among the unfortunates who, 
having failed to cope successfully with the conditions 
of life to-day, find their last resting place in what has 
become the permanent morgue of our city of Cleve- 
land, namely, the anatomical laboratory. 

It is this last peak of our mortality, occurring only 
in quite modern days and presenting itself at seventy- 
two, full thirty years after the peak of middle age 
death, which is the most suggestive and intriguing fact 
emerging from our study. There have been old men 
in all periods of the history of mankind, but they 
have been rare and marked men. “And the Lord 
commanded Moses, concerning the Levites, saying. 
. .. And from the age of fifty they shall cease wait- 
ing upon the service, and shall serve no more.” 

Precisely when this tremendous increase in the aver- 
age actual duration of life first appeared as a result 
of greater safety and improved social conditions, we 
do not yet know: it can hardly have been much more 
than two centuries ago. But consider the effect. 
When the normal age of death was the early forties 
a man’s experience died with him and had little or 
no opportunity of leavening the population at large. 
During the last two centuries, through the warding 
off of the Reaper for thirty years more, the younger 
members of civilized communities have enjoyed all the 
benefits of the experience of their elders. We seek 
for the cause of the enormous strides in discovery and 
invention during the past century. May not the chief 
contributing factor be precisely that our fathers and 
uncles abide to guide us out of the stores of their 
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sensitiveness of the civilized conscience with its 1, 
sultant effect upon slavery, child labor, the rights of 
womanhood, be due in the main to the influence of 
our mothers who bloom as evening primroses jn th, 
twilight of life? 

There is evidence indeed that the pace we have g. 
tained is too great for us. During the past twenty. 
five years we have been dying, on the whole, earlier 
than statistics of the expectation of life would lea 
us to anticipate: that is an issue for the future wit), 
its frantic haste. At the moment and for the lay 
thought I would leave with you this evening may ye 
not concentrate upon this theme that the major facto; 
concerned in the betterment of living conditions tp. 
day is the abiding with us of our elders, men anj 
women alike? My closing emphasis rests upon the jp. 
fluence among us of the wisdom of our fathers and 
the grace of our mothers. 

In Wordsworth’s Prelude there is a phrase pictur. 
ing that wonderful countryside of English lake and 
mountain. This phrase, so apposite for the beauty 
of age, is my final figure in the contemplation of 
these, our elders, “Clothed in the sunshine of the 
withering fern.” 


T. WinGate Topp 
WESTERN RESERVE UNIVERSITY 





SCIENTIFIC EVENTS 
THE LAENNEC ANNIVERSARY! 


One hundred years ago there died in the village of 
Quimper, Brittany, one whose contribution to medi- 
cine in general, and to our knowledge of tuberculosis 
in particular, was of great magnitude. René Theo- 
phile Hyacinthe Laennec was his name. He invented 
the stethoscope, wrote a masterful treatise on its use, 
“Traité de L’auscultation Mediate,” organized and 
augmented the then current knowledge on the pathol- 
ogy and the symptomatology of tuberculosis and 
coined a descriptive terminology which is still in use 
for the designation of sounds elicited upon ausculta- 
tion. 

Withal he was a clinician of the first rank. “Per- 
haps the greatest that ever lived” (Krause). His 
studies were not confined to the lungs and to tuber- 
culosis. The cardiac sounds, normal and pathologic, 
were included in the domain of his researches. He 
described the first and second cardiac sounds and the 
various types of pathologic murmurs. He understood 
their significance, as well as the pathology and symp- 
tomatology of pericarditis. 

Laennec studied medicine in Paris under Corvisart, 
physician to Napoleon Bonaparte. Laennec was 4 


1From the Weekly Bulletin of the City of New York 


accumulated wisdom? May not the rapidly increasing Department of Health. 
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prilliant and industrious student and quickly attracted 
the attention of his masters. His early studies were 
in pathologie anatomy. To this branch he contributed 
the term cirrhosis of the liver, and deseribed the con- 
dition to this day designated as Laennec’s cirrhosis. 

In 1816 Laennee was appointed chief physician to 
Neckar Hospital. In this year Laennec made his 
creat discovery, the stethoscope. “I happened to 
recollect a simple and well known fact in acoustics.” 
That was the mainspring for the discovery of an in- 
strument ever since the constant and most common 
tool of the physician. The “fact in acoustics” was 
simple and well known, but no one before had thought 
of its application to the collection and transmission 
of the sounds in the human’ machine—no one, if we 
except that rare and inspired genius Robert Hooke, 
who intellectually anticipated so many epoch-making 
discoveries in the numerous branches of science. 

In the simplicity of the underlying principle, the 
discovery of the stethoscope parallels the invention of 
percussion, eredited to Avenbrugger, the son of a 
wine merchant. He too remembered “a simple and 
well known fact in acoustics,” that when one taps a 
wine barrel below the fluid level it sounds dull, if 
tapped above, it sounds hollow. 

It was Corvisart, the teacher of Laennec, who by 
his translation of Avenbrugger’s “Invention Novum 
ex Pereussione Morbos Detegendi” brought percus- 
sion to the notice of the medical world, and it was 
Laennee, Corvisart’s pupil, who invented the second 
instrument for thoracic examination, without which, 
as Otis said, “we could hardly have arrived at any 
degree of precision or certainty in thoracic pathol- 
ogy.” 


THE SHEDD AQUARIUM 


APPROXIMATELY 131 permanent exhibition tanks, 
which will contain a greater variety of fish than is 
shown in any aquarium now in existence, will be 
built into the Shedd Aquarium in Grant Park, which 
is being constructed at a cost of three million dollars, 
according to an announcement made by George Morse, 
director, and Walter H. Chute, associate director. 

These tanks will range in capacity from 375 to 
13,500 gallons of water, with a total capacity of 
about 350,000 gallons. In addition there will be about 
80 tanks in which a reserve supply of fish for re- 
placement purposes will be kept. Approximately 900 
lineal feet of glass will be used for the tanks. Two 
reservoirs will be built with a total capacity of 
2,000,000 gallons of water, half fresh and half salt. 

The New York City Aquarium, now the largest in 
the world, has 89 tanks with 455 lineal feet of glass 
and 29 reserve tanks; Philadelphia, 114 tanks, 511 
lineal feet of glass and 36 reserve tanks; London, 90 
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tanks, 500 lineal feet of glass, and Brighton, England, 
50 tanks, 750 lineal feet of glass and no reserve 
tanks. 

The permanent exhibition tanks will be about 
equally divided between fresh and salt water. In ad- 
dition there will be a small hatchery for exhibition 
purposes only and a larger hatchery for actual hatch- 
ing as well as a balanced aquarium room of about 50 
feet in diameter. In this room will be exhibited 
representatives of the small fish of the world. 

Five separate systems of water are planned. One 
will be a natural fresh water system with 43 tanks 
in which will be exhibited native fishes of Illinois and 
surrounding states and such other fishes as are found 
in water of this nature. 

An artificially refrigerated water system of 12 tanks 
will be used for showing trout, salmon and other ecold- 
water fish. A heated fresh water system of 11 tanks 
will be used for tropical fresh water fish. 

Two systems of salt water will be installed, one 
refrigerated and the other heated, the former to have 
22 tanks and the latter 43 tanks. In the heated 
system will be shown multi-colored fishes from 
Florida, Hawaii and other tropical waters. The re- 
frigerated system will be divided among native fishes 
of the Atlantic and Pacific coasts of the United States. 

Two of the largest practical tanks are in the speci- 
fications. Each tank will be 30 feet long, 10 feet from 
front to rear and six feet in depth. Larger tanks are 
not practical because of the limitation of vision. In 
these tanks will be kept representatives of the giant 
fishes. One tank will be devoted to jewfish—a giant 
salt water member of the bass family—sharks and 
other large fish, while the other tank will hold 
sturgeons, catfish and muskallunge. 


MATHEMATICS AT PRINCETON 
UNIVERSITY 

ExTENSION of the department of mathematics of 
Princeton University, with the object of building up a 
tradition similar to that held by the Mathematical 
Institute of Gottingen, Germany, is recommended in 
a report just made public by the Princeton Fund. 
The report says Princeton has played a leading role 
in the advancement of mathematics in this country 
since the end of the nineteenth century and has the 
beginnings of what may become a brilliant mathe- 
matical tradition. ‘ 

“For many years there have been frequent com- 
plaints that there is no school of applied mathematics 
in the United States,” according to the report. No 
serious attempt, however, has been made to establish 
such a school in the proper manner, that is, by de- 
veloping tendencies which have set spontaneously in 
this direction. There is now opportunity at Prince- 
ton to make such a development. 
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The statement alludes to the mathematical tradition 
of the Gottingen Institute, which is said to have been 
built up by a group of men of all ages, who have been 
working together so that necessary replacements have 
been made gradually without interrupting the con- 
tinuity of the personnel. 

The Princeton Fund states that a similar history 
could be realized at Princeton “if the opportunity 
which has come to the university is assured prompt 
and full realization.” 

The Princeton Fund cites as means to this realiza- 
tion the following: Endowment for research pro- 
fessorships; increase of personnel with schedules 
compatible with better teaching and more research; 
a department research fund to meet changing condi- 
tions; a visiting professorship; a group of offices and 
other rooms for mathematical work, both undergradu- 
ate and advanced; continued financial support for the 
“Annals of Mathematics” which has been published 
for the last fifteen years by the Princeton department 
of mathematics, and a number of graduate scholar- 


ships. 


THE GOLDEN JUBILEE OF THE AMERICAN 
CHEMICAL SOCIETY 


THERE have been printed in SCIENCE several notes 
in regard to the meeting of the American Chemical 
Society to be held in Philadelphia next week. The 


general program as now arranged is as follows: 


Monday, September 6 
9:00 A. M.—Registration Bureau opens in Ball Room 
Lobby, Bellevue-Stratford Hotel. 
9:30 A.M.—Council Meeting—Bellevue-Stratford Ball 
Room. 
2:00 P. M.—General Meeting—Bellevue-Stratford Ball 
Room. 


Address of Welcome: 
W. T. Taccart, chairman of the General Local Com- 


mittee. 
Hon. W. FREELAND KENDRICK, mayor of Philadelphia. 
JOHN Frazer, dean of Town Scientific School, Univer- 
sity of Pennsylvania. 


Response : 
JAMES F. Norris, president, American Chemical So- 
ciety. 


Addresses : 

Prince P. Grnori Conti, ‘‘The Development of Chem- 
ical Industry in Italy.’’ 

IRENE Du Pont, ‘‘The Dyestuff Industry, Forerunner 
of What?’’ 

PavuL SaBatier, ‘‘La Chimie Modern et Marcelin Ber- 
thelot.’’ 

8:30 P.M.—Entertainment, Reception and Dance— 
Elks’ Club, Broad Street above Vine. 


SCIENCE 


[VoL. LXIV, No, 1653 


Tuesday, September 7 


9:30 A. M.—Divisional and Sectional Meetings at Dai. 
versity of Pennsylvania (see Divisiona] Pro. 
grams). 

12:30 P. M.—Luncheon—University of Pennsylvania, 

2:00 P. M.—Divisional and Sectional Meetings 9). 
tinued. 

8:00 P.M.—General Meeting—Bellevue-Stratford Bai 
Room. 

President ’s Address, JAMES F. Norris, president, Ameri. 
can Chemical Society—‘‘ A Look Ahead.’’ 
Award of the Priestley Medal to Dr. Epgar F. Surry. 
Priestley Lecture, Dr. Epgar F. Smira—‘‘ Joseph Priest. 
ley.’’ 
Wednesday, September 8 

9:30 A. M.—Divisional and Sectional Meetings—Dni. 
versity of Pennsylvania. 

12:30 P. M.—Luncheon—University of Pennsylvania. 

2:00 P.M.—Public Meeting at the Academy of Music, 
Broad and Locust Streets. 


Addresses: 
InvING LANGMUIR, ‘‘ Flames of Atomic Hydrogen. ’’ 
Hue S8. Taytor, ‘‘Chemical Reaction of Atomic H)- 
drogen.’’ 
ERNST COHEN, ‘‘ Caricature in Science. ’’ 
Presentation of Diplomas of Honorary Membership. 
Presentation of Special Award to PauL SABATIER. 
8:00 P. M.—Banquet—Bellevue-Stratford Ball Room— 
In honor of our Founder Members. 


Thursday, September 9 

9:30 A. M.—Divisional and Sectional Meetings—Uni- 
versity of Pennsylvania. 

12:30 P. M.—Luncheon—University of Pennsylvania. 

2:00 P.M.—Divisional and Sectional Meetings con- 
tinued. 

4:00 P.M.—Award of Honorary Degrees by the Uni- 
versity of Pennsylvania, University Museum 
Auditorium, 34th and Spruce Streets. 

6:00 P. M.—Group Dinners. 

8:30 P. M.—Performance of the Pageant ‘‘Freedom”’ 
at the Sesqui-Centennial Stadium (by invitation 
of the Sesqui-Centennial authorities). 


Friday, September 10 

9:30 A. M.—Divisional and Sectional Meetings—Uni- 
versity of Pennsylvania. 

12:00 M.—Luncheon—University of Pennsylvania. 

2:00 P.M.—Divisional and Sectional Meetings con- 
tinued. 

2:00 P.M.—Special boat leaves wharf at the foot of 
Chestnut Street for excursion on Delaware 


River. 
8:00 P. M.—Boat returns to Chestnut Street Wharf. 


On the Sunday preceding the meeting there is an 
excursion to Northumberland, the home of Priestley, 
details regarding which have been printed in SCIENCE. 








; Uni. 
Pro. 


con- 
Ball 
nerj- 


ITH, 
iest- 


Jni- 


sie 


[y. 


GgePTEMBER 3, 1926] 


SCIENTIFIC NOTES AND NEWS 


Dr. JouN GeorGE ADAMI, from 1892 to 1919 pro- 
fessor of pathology in McGill University and since 
then chancellor of the University of Liverpool, died 
on August 29, aged sixty-four years. 


Dr. ArtHUR J. Compton, professor of physics in 
the University of Chicago, has been elected a member 
of the R. Accademia Nazionale dei Lincei at Rome. 


Tue degree of doctor of science will be conferred 
by the University of Pennsylvania on M. Paul Saba- 
tier, who is head of the delegation of French chem- 
ists who arrived in New York on August 27 to attend 
the fiftieth anniversary meeting of the American 


Chemical Society. 


Tue White medal of honor of the Massachusetts 
Horticultural Society has been awarded by the com- 
mittee, of which Professor Charles S. Sargent, of the 
Arnold Arboretum of Harvard University, is presi- 
dent, to Pierre S. du Pont, who maintains open to 
the public a glassed-in winter garden of six acres. 


THe Edison medal for 1925 will be presented to 
Dr. Harris J. Ryan, past-president of the Institute of 
Electrical Engineers and professor of electrical engi- 
neering at Stanford University, at the annual dinner 
of the Pacifie Coast convention, which opens at Salt 
Lake City on September 1. 


THe Cameron prize in practical therapeutics of the 
University of Edinburgh has been awarded to Dr. H. 
H. Dale, head of the department of biochemistry and 
pharmacology under the National Research Council. 


Horace T. Herrick, acting chemist, has been ap- 
pointed chemist in charge of the color laboratory, 
Bureau of Chemistry of the U. S. Department of 
Agriculture. 


W. J. Ciencnu, of the Kent Scientific Museum, 
Grand Rapids, Mich., has accepted the position of 
curator of mollusks at the Museum of Comparative 
Zoology, Harvard University. 


Dr. Laurence H. Snyper, associate professor of 
genetics at North Carolina State College, has resigned 
to aecept appointment as biologist at the Maine 
Experiment Station. 


FrepericK §. Bacon, formerly president of the 
Puritan Dye and Chemical Company, has joined the 
organization of Arthur D. Little, Inc., chemists, engi- 
neers and managers, of Cambridge, Mass. 


Dr. GzorGe Denton BEAL, associate professor of 
chemistry in the University of Illinois, has been ap- 
pointed to an assistant directorship in the Mellon 
Institute of Industrial Research at the University of 
Pittsburgh. Dr. Beal will be in supervisory charge of 
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industrial fellows, who are conducting researches in 
the field of pharmaceutical chemistry. 


Dr. TH. MortvENSEN, of the University of Copen- 
hagen, known for his work on Echinoderms, is spend- 
ing the summer in America. During July he was at 
the Bermuda Biological Station; August was spent in 
Cambridge at the Museum of Comparative Zoology, 
and September will be devoted to the National Mu- 
seum at Washington. On returning to Europe, Dr. 
Mortensen will visit museums in Paris, Amsterdam, 
Munich, Berlin and Hamburg. 


C. F. SHaw, professor of soil technology in the 
University of California, has returned from Mexico 
City, where he had been advising the Comision 
Nacional de Irrigacion regarding the organization of 
an agronomic and economic department. The Mex- 
ican government is planning an extensive development 
of irrigation in various parts of the republie, and the 
new department is being organized to study the qual- 
ity of soil and economic feasibility of the proposed 
irrigation projects. While in Mexico Professor Shaw 
examined and reported on the Santiago project in 
the State of Aguascalientes and also reviewed the 
Guatimape project in Durango and the Popigochie 
project in Chihuahua. 


Dr. E. W. NeEuson, chief of the Bureau of Bio- 
logical Survey, has returned to Washington from 
Winona, Minn., where he held conferences with the 
governor and the state game warden of Iowa and 
others in connection with the administration of the 
Upper Mississippi River wild life and fish refuge. 
He also made an inspection trip of the refuge from 
Davenport, Iowa, to Wabasha, Minn., a distance of 
about 300 miles, in a Bureau of Fisheries’ boat, in 
company with H. L. Canfield, representing the Bureau 
of Fisheries, which is cooperating with the Biological 
Survey in the administration of this refuge. 


Dr. Watpo L. Scumirt, curator of marine inverte- 
brates of the U. S. National Museum, sailed for South 
America on August 7. He plans to make a study of 
the fauna, with special reference to crustacea. 


THE Connecticut Agricultural Experiment Station 
at New Haven has recently been presented with two 
portraits, one of its founder, Professor Samuel W. 
Johnson, the gift of Mrs. Thomas B. Osborne. The 
other is a portrait of Dr. E. H. Jenkins, director 
emeritus, painted by Ellen Emmett Rand. 


THE Kitasato Institute, Tokyo, held an annual com- 
memoration service on May 27 for Dr. Robert Koch, 
under whom Dr. Kitasato pursued his studies when in 
Germany. 


THe Academy of Science, Letters and Arts of 
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Besancon has taken the initiative in the erection of a 
statue to the Compte de Chardonnet, who at Besancon 
first founded a factory for the manufacture of arti- 
ficial silk in 1890. There are said now to be through- 
out the world 300,000 workmen engaged in this 
industry. 


WE learn from Nature that the centenary year of 
Lord Lister’s birth will be celebrated in Edinburgh 
in July, 1927, during the meeting of the British Med- 
ical Association. The committee responsible for the 
celebration is anxious to interest students and young 
graduates in the significance of Lister’s work, and is 
offering a prize of a gold medal and £25 for the best 
essay upon “The Influence of Lister on the Evolu- 
tion of Surgery.” The prize is open to registered 
students and graduates of not more than one year’s 
standing of any medical school of the British Empire. 


At the Oxford meeting of the British Association, 
representatives from South Africa repeated their in- 
vitation to the association to meet there in 1929 and 
gave assurance of government and scientific support. 
It was agreed to instruct the council to make the nec- 
essary inquiries as to the date, period of absence 
from England, expense to visiting members and 
financial support. Cordial thanks were given to South 
Africa, and the committee was almost unanimous in 
favor of acceptance. 


At the final business meeting of the British Asso- 
ciation for the Advancement of Science, it was re- 
ported by the treasurer that the financial success of 
the Oxford meeting, which nearly equalled that of 
the Manchester meeting of 1887, had made it possible 
to provide for a deficit caused by the grants in aid of 
research at the Southampton meeting, and to give an 
increased sum this year. Grants amounting to £984 
were made. 


A CONFERENCE at which it is expected that a num- 
ber of European leaders in scientific and industrial 
research will be present will be held in Pittsburgh 
from November 15 to 19. The purpose of the con- 
ference is to discuss the possibility of the greater and 
more economical use of bituminous coal. 


Tue fifth annual meeting of the National Confer- 
ence on Pharmaceutical Research will be held at 
Hotel Bellevue-Stratford, Philadelphia, Pa., on Satur- 
day, September 11. The tentative program includes: 
Reports of officers; reports of the 10 standing com- 
mittees; report of special committee on committees; 
report of special committee on book of research 
achievements; reports from delegates from the affili- 
ated organizations; general discussion on (a) cen- 
sus of research, (b) graduate students in pharmacy 
and their research work, (c) research topics, (d) re- 
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search grants and prizes, (e) research fellowships 
and scholarships; new business; election. 


THE German society for the study of diseases of 
digestion and metabolism will hold a congress in 
Berlin under the presidency of Professor von Berg. 
mann, of Frankfort, from October 13 to 16. 


Tue third International Congress of Individya 
Psychology will be held at Diisseldorf from Septem. 
ber 26 to 29. 


THe Rockefeller Institute has presented the Nor. 
wegian government with a million gold crowns for g 
state serum and vaccine institute. 


THE president of Panama has invited a party of 
professors from the Johns Hopkins, Harvard, Minne. 
sota universities and the U. S. Deartment of Agri- 
culture to come to Panama, to establish a central re- 
search laboratory at Penonomé to study conditions of 
the soil favoring the development of hookworm and 
its epidemiology and treatment. The International 
Health Board of the Rockefeller Foundation is finane- 
ing the study. 


In accordance with the wish of the late Charles 
Lawrence Hutchinson, of Chicago, Mrs. Frances 
Kinsley Hutchinson has given to the University of 
Wisconsin the estate of Wychwood, on Lake Geneva, 
as a sanctuary for plants, birds and small animal life. 
The estate occupies seventy-two acres and is en- 
dowed under a trust fund. The trust agreement pro- 
vides for a self-perpetuating board of three trustees, 
one an authority on plant life, one eminent in bird 
knowledge and the third a business man. The first 
board will consist of Dr. Henry Cowles, of the depart- 
ment of botany at the University of Illinois; Dr. 
Robert Ridgway, ornithologist, and Noble Brandon 
Judah, nephew of Mrs. Hutchinson. The trust agree- 
ment provides that the plants and blooms shall be 
protected from “the menace of the flower-picking pub- 
lic.” Visitors will be admitted by permits only. 


Tue valuable collection of Vancouver Island In- 
dian curios from the Patricia Bay Reservation has 
been sold to the American Museum of Natural His- 
tory by Mrs. John Newbigging, of New York, owner 
of the property. The collection included handsomely 
carved stone idols, axe handles, large numbers of har- 
poons, bone needles and arrow heads. 


THE Journal of the American Medical Association 
states that the trustees of the University of Pennsyl- 
vania and the Diagnostic Hospital of Philadelphia 
have filed a petition in common pleas court for per- 
mission to merge the hospital with the graduate school 
of medicine of the university. The agreement sets 
forth, it is reported, that Dr. Henry B. Ingle, of the 
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Diagnostic Hospital staff, shall be the first director 
of the diagnostic clinic of the graduate school of medi- 
cine, and that the university shall establish the clinic 
within a year from the date of occupancy of the hos- 
pital building soon to be erected at Nineteenth and 
ear Streets. The agreement provides, also, that 
the dean of the graduate school of medicine, George 
H. Meeker, Ph.D., and Dr. Ingle, the director of the 
dinic, shall endeavor to arrange so that other mem- 
pers of the staff of the Diagnostic Hospital may as- 
sist in the work of the graduate school. It is further 
agreed that all assets of the hospital shall be trans- 
ferred in fee simple to the university to be held as a 
separate trust fund to be known as “The Endowment 
Fund of the Diagnostic Hospital,” to be invested and 
the income to be used for the general purposes of 


hospitals. 


We learn from Nature that Herr Rasmussen, the 
Danish Minister of Defence, who is shortly paying an 
official visit to Denmark’s colony, the Faroe Islands 
and her sister state, the republican kingdom of Iceland, 
intends thereafter to proceed to the lonely, unin- 
habited island of Jan Mayen, lying between Green- 
land, Iceland and Norway. The announced object of 
the minister’s visit is to arrange for the erection there 
of a Danish seismographie station. The Danish gov- 
ernment owns the buildings on the island, which were 
given to them, it is said, by the Austrians, who once 
occupied Jan Mayen. It was made the station of the 
Austrian polar expedition of 1882-83, but has appar- 
ently remained unclaimed ever since, though Great 
Britain and Norway together established a “close sea- 
son” for the seal fisheries. The whale and seal fish- 
eries off the east and north coasts are very important 
during the summer. Jan Mayen Land, which was dis- 
covered in 1611, by the Dutch navigator of that name, 
is of voleanie origin, is some 35 miles long, and prac- 
tically covered with immense glaciers and, in winter, 
frozen waterfalls. Its highest point, an extinct vol- 
cano, is 8,350 feet high. 


A GOLD ore deposit thought to be of large proportions 
has been discovered at Boliden, in the province of 
Vesterbotten not far from the Arctie Circle, aceord- 
ing to Dr. Axel Gavelin, head of the Swedish Geolog- 
ical Survey. Electrical prospecting methods developed 
by Hans Lundberg and Karl Sundberg, mining engi- 
neers, are responsible for the find. It comprises 
thirty-four ore bodies, all covered by glacial drift, 
swamps or lakes. Besides gold, the ore contains 
silver, copper, sulphur, arsenic and iron. The arsenic 
deposit is thought to be the richest in the world. 
Assay indicates that each mined meter will yield 850 
pounds of gold, 2.5 tons of silver, about 1,300 tons of 
copper, and more than 2,000 tons of arsenic. Prepa- 
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rations for the construction of a railroad to Skelleftea 
on the Baltic coast have begun. 


THE Summary of Progress of the Geological Survey 
of Great Britain and the Museum of Practical Geol- 
ogy for 1925 has been published. The publication 
shows the results of the survey’s work in England, 
Wales and Scotland. In nearly all the important 
coal fields surveyors are revising the old geological 
maps, and the summary contains much new informa- 
tion relating to the general geology and the special 
details of the worked seams in these coal areas. The 
report of the Geological Survey Board states that sub- 
stantial progress has also been made in dealing with 
the accumulated arrears of publication of water-sup- 
ply memoirs. The memoir on Wiltshire was published 
at the end of 1925, and that on Dorsetshire was in the 
press. Memoirs on the water supply of Worcester- 
shire, Warwickshire and Somerset had been prepared 
and awaited publication. With a view to keeping the 
published information up to date, steps are being 
taken to prepare for publication the latest records of 
the London District and of Sussex, of which there are 
many in manuscript in the Survey Office. 


THE Geneva correspondent of the London Times 
reports that observations of Professor P. L. Mercan- 
ton, of Lausanne, of the retreating movement of the 
Swiss Alpine glaciers which began in 1922 show that 
these were continued throughout 1925. He writes: 
One example may help to show the size of this move- 
ment. The mass of new snow reached a depth of 
7 feet on the Orny glacier at the beginning of the 
summer season; the quantity of snow that melted 
during the summer months reached a depth of 18 feet, 
so that the surface of the glacier sank by 11 feet. 
Out of 100 Swiss glaciers observed in 1925, 19 were 
advancing (23 in 1924), 11 were at a standstill (11 in 
1924), and 69 were retreating (66 in 1924). The 
Saleinaz glacier advanced by 63 feet and the lower 
Grindelwald glacier by 29 feet; on the other hand, 
the Aletsch glacier retreated by 30 feet, the Allalin 
glacier by 30 feet, the Eiger glacier by 61 feet and 
the upper Grindelwald glacier by 50 feet. The conse- 
quence of this retreating movement is that the glaciers 
are now in a broken condition, eut by deep crevasses 
which make them difficult and sometimes dangerous 
to cross. There is every reason to believe that this 
is the beginning of a period of general retreat; if 
this be the case, it will be evidence in favor of the 
theory that the periodicity of the glacier movements 
is 35 years. During nearly 35 years ending 1922 there 
was a general advance of Alpine glaciers. It re- 
mains to be seen whether in another 33 years we 
shall be entering on another period of advance. 
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UNIVERSITY AND EDUCATIONAL 
NOTES 


THE will of Dr. Charles W. Eliot, late president 
emeritus of Harvard University, leaves the bulk of 
his estate to his heirs and directs that the income 
from the Charles William Eliot Fund, raised for 
him by alumni, be given to the president and fellows 
of Harvard. The income from the fund, accrued and 
accruing, is to be applied at the discretion of the 
president and fellows of Harvard to the support of 
instruction or research in landscape architecture or 
preventive medicine. The amount is estimated at 
$200,000. The will further provides in connection 
with this bequest that in case any descendant of his 
by direct line should ever need aid in obtaining a 
thorough education, aid shall be provided from the 
income of the Eliot Fund. 


Dr. H. L. SHANTz, botanist, senior pathologist in 
charge of plant geography and physiology in the Bu- 
reau of Plant Industry, U. S. Department of Agricul- 
ture, has been appointed professor of botany at the 
University of Illinois. 


Dr. RatpH V. CHAMBERLIN has resigned his posi- 
tion as curator of arachnids, myriopods and worms 
at the Museum of Comparative Zoology of Harvard 
University to become head of the department of zool- 
ogy at the University of Utah. 


Dr. H. A. Simmons, of the University of Pitts- 
burgh, has been appointed to an assistant professor- 
ship of mathematics at Northwestern University. 


Dr. Ray H. Dorrerer, of the Pennsylvania State 
College, has been appointed professor of psychology 
at Franklin and Marshall College. 


Proressor B. Brouwer, director of the neuroleg- 
ical institute and laboratory of the University of 
Amsterdam, has been called to the Johns Hopkins 
University. 


A. E. Ineuam, fellow of Trinity College, Cam- 
bridge, has been appointed reader in mathematical 
analysis in the University of Leeds, in succession to 
Dr. W. E. H. Berwick. Mr. Leonard R. Johnson has 
been appointed assistant lecturer in agricultural 
zoology. 





DISCUSSION 


THE CALORIMETRIC METHOD OF DETER- 
MINING BLOOD FLOW IN THE 
EXTREMITIES 

My attention has been called to an article in Scr- 
ENCE (July 2, 1926) by Dr. Sheard in which he says; 
“I do not believe that the Stewart equation or any 
similar equation can be applied correctly to the de- 
termination of blood flow. Calorimetric data per se 
can be used only for the determination of heat elimi- 
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nation.” I confess I am at a loss to make out wha 
it is that Dr. Sheard thinks he has discovered, nor dp 
the elementary formulae on heat conduction which jy 
reproduces help at all. That the heat given off ean 
be stated as the heat given off is, I believe, incontyy, 
vertible. That it may be useful for some medica] 
physiological purposes to so state it without endeayoy. 
ing to procure the conditions necessary for trans. 
lating it into terms of blood flow, may also be trp: 
But that it is impossible to obtain the calorimetry, 
data under standard conditions, permitting the blooj 
flow to be calculated from them, is demonstrably 
an inaccurate statement. The necessary condition ‘ 
that the temperature slope in the part from th 
deeper layers to the surface should be stabilized by , 
sufficiently long immersion in the bath before the 
readings from which the blood flow is deduced ar 
taken. In other words, the preliminary immersigy 
must establish a definite distribution of temperature 
in the part, or a definite average temperature of the 
part, which henceforth remains approximately uw. 
changed throughout the period of an ordinary experi- 
ment. The heat then given off minute by minute to 
the calorimeter must represent the heat lost by the 
blood. Dr. Sheard must know, if he has read my 
papers, that it is not “calorimetric data per se,” ob- 
tained anyhow, which are applied to determination of 
the flow, but data obtained under essential conditions, 
Yet no reader would gather from his article that the 
establishment of these conditions is part of the tech: 
nique on which the validity of the equation depends. 

I do not know whether the critic really understands 
what is implied in the position he apparently takes 
up, but what is implied is a denial of the possibility 
of producing the steady distribution of temperature 
mentioned. 

Now this is sheer absurdity and demonstrated to be 
so, for instance, by measurements of deep and surface 
temperature, from the earliest observations to thie 
most recent, such as those of Taylor and of Benedict. 
If a steady slope of temperature, in the sense in which 
the term is employed by us, can not be established in 
a part in a given environment, and supplied by 4 
given stream of blood, the temperatures measured by 
these investigators would not remain constant long 
enough for observations to be made. The matter is 
not one which needs to be settled by discussion. 
Simple experiments, such as comparison of the tem- 
perature of different layers of an animal’s leg (not 
too thick) with that of the water in which it is im- 
mersed, are recommended as instructive upon this 
point. Sheard’s remarks on the disturbing effects 
of opening and closing of capillaries, according 0 
Krogh’s greatly overworked conclusions, and other 
factors are not entirely intelligible to me, and have, 
I think, little bearing on the point in question. 
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The fundamental condition, notwithstanding what 
Dr. Sheard may “believe,” can be realized, and there- 
fore blood flows can be deduced from the calori- 
metric data. The realization is naturally easier in 
thin than in thick parts, in parts whose chief blood 


B fow is superficial than in parts where an important 


part of it is deeper. I have, as a matter of fact, 
always considered the hand as approaching most 
nearly to the ideal requirements because its dimen- 
sions and the distribution of the principal blood flow 
were the most favorable, and have never used the foot, 
in preference to the hand, except when necessary. 
This is not the place in which to recapitulate the rules 
which must be observed if the estimations are to be 
properly made. I have more than once been ealled 
upon for assistance by zealous but (in this matter) 
ignorant persons, who were violating the most obvi- 
ous rules and were disappointed with the results. 

Direct comparison of the results of the calori- 
metrie method with that of other methods have given 
a satisfactory agreement. For instance, Utheim in 
Erlanger’s laboratory compared the flow in the legs 
of dogs, measured by the stromuhr, with that deduced 
for the calorimetric observations. The agreement was 
good. Will Dr. Sheard inform us how this could be 
so if the calorimetric method did not give the blood 
flow? 

I have myself laid great stress on securing data 
in human eases which serve as a test of the accuracy 
of the method. The most valuable of these data are 
in cases where a known mechanical interference with 
the circulation was produced. For instance, the in- 
nominate artery and right carotid were ligated for 
aneurism. The operation caused a great reduction in 
the right-hand flow. But there was a corresponding 
inerease in the left-hand flow, so that the combined 
flows in the two hands remained unchanged (18.9 
crams per 100 ce per minute before ligation and 18.8 
grams after ligation). The cutting off of the path 
through the inominate obviously permitted more blood 
to enter the alternative route of left subclavian and 
left carotid. That the flow in the left carotid was in- 
creased after the operation was indicated by the in- 
creased throbbing and filling of the left temporal. 
The ease was followed, as the collateral circulation 
opened up, for thirty-one days after the operation. 
The combined flow was twenty grams per 100 ce per 
minute seventeen days after the ligation. The ratio 
of right-hand flow to left-hand flow went on increas- 
ing steadily as the collateral circulation developed 
(1:4.5, 1:3.2, 1:1.8, 1:1.6 in successive observa- 
tions). Only a very ignorant physiologist will be- 
lieve that these numbers were deduced from data from 
Which it was impossible to estimate the blood flow. 

In another case (rheumatic endocarditis compli- 


SCIENCE 


225 


cated by multiple emboli and thrombosis), studied 
along with Dr. R. W. Scott, the flow in the right foot 
became smaller (one fifth of that in left foot at the 
last examination), and before death the leg became 
much discolored. When the flow in the right foot 
diminished there was a corresponding increase in that 
in the left foot, and the ratio of combined foot flows 
to combine hand flows in the different examinations 
did not vary over four months. It was suggested (in 
a paper in the Journal of Experimental Medicine) 
from the reciprocal relation of the flow in the two 
feet that the obstruction was in the right common iliac 
and not, for instance, in the femoral. This was con- 
firmed at autopsy about two months later. It would 
be inappropriate to claim that there might not have 
been an element of luck in the prediction. But it was 
made on the basis of blood flow measurements, and 
could only have been made on that basis. Numerous 
other instances could be given where any physiologist 
would at once recognize from the order of magni- 
tude of the numbers and their relations to each other 
and to the anatomical or physiological conditions, 
that they must represent blood flows. 
G. N. Stewart 
WESTERN RESERVE UNIVERSITY 


THE SHAPE OF CELLS IN MASSES 


In the issue of Science for June 18 is printed-a 
communication from Frederic T. Lewis under the title 
“An Objective Demonstration of the Shape of Ceils in 
Masses.” This contains the following statement, page 
608: “Meanwhile Lord Kelvin had found that a four- 
teen sided figure—a cube truncated by an octahedron 
—having six quadrilateral and eight hexagonal sur- 
faces, solves the problem of dividing space without 
interstices into uniform bodies of minimal surface.” 

The statement is a correct expression of Lord Kel- © 
vin’s claim as set forth in the somewhat famous Balti- 
more lectures of several years ago. But the claim is 
entirely wrong. Having been myself much per- 
plexed by so direct and confident an announcement 
from such an eminent source, let me ask that a defi- 
nite correction of a serious error be now made in 
order that others may be saved from being misled and 
perhaps from consequent mistakes. 

The volume deseribed, called the tetrakaideca- 
hedron, does not possess the properties as stated. 
Equal volumes of this pattern will not fit together 
without voids, as a brief consideration of the diedral 
angles or angles between faces and the relations of 
these faces or a practical trial with models would at 
once have shown. Lord Kelvin’s subsequent discus- 
sion of similar volumes with warped or distorted 
faces, which is referred to in Mr. Lewis’s original 
papers, indicates that the error was later recognized 
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by its distinguished author, though the supplementary 


treatment was far from convincing. 


This general subject was discussed at some length 
by the undersigned in a paper on “A Geometric Basis 
for Physical and Organic Phenomena” which was 


printed in Scrence for October 11, 1918. The same 
was afterwards privately reprinted under a general 
title, “Fundamentals of the Cosmos,” with an ad- 
dendum in which was outlined a still farther simpli- 
fication of the basic principle referred to. This may 
be concisely formulated as follows: In an aggre- 
gate of an indefinite number of points with equal in- 
tervals between neighboring points throughout, a 
grouping that will give both complete symmetry and 
maximum concentration or minimum total space oc- 
cupied is impossible. Herein is to be sought the key 
to the apparently anomalous or irregular forms which 
Mr. Lewis finds. His observations of the actual 
shapes of organic cells found in nature are exceed- 
ingly interesting and significant, but the conclusion 
he suggests that “cells in masses are typically tetra- 
kaidecahedral” should, I think, be understood as 
meaning that this is a form to which natural organic 
cells often approximate; not one which they will ever 
be found actually to attain in groups or aggregates. 
JOHN MILLIS 





CLEVELAND, OHIO 


THE BIG STONE GAP SHALE OF SOUTH- 
WESTERN VIRGINIA 


THE stratigraphic relationships of the Big Stone 
Gap shale and its bearing on the Chattanooga shale 
problem have long been an outstanding geological 
question. Ulrich, Bassler, Schuchert and others have 
regarded both as Mississippian in age. Kindle, David 
White, Butts and others have regarded them as De- 
vonian. But neither group has been able to offer 
conclusive proof of its position. In Virginia the Big 
Stone Gap shale lies at the top of the Portage and, 
where recognized in the past, has always been over- 
lain by lower Mississippian beds ( Grainger and Price 
formations). Stose! made an effort to solve the prob- 
lem by tracing the Big Stone Gap shale up from the 
southwest and the Chemung formation down from the 
northeast, but at no locality was he able to find them 
together. 


The writer’s studies in Tennessee? had led him to 
believe the Chattanoogan series entirely Mississippian, 
as held by Ulrich. Partially completed studies of the 
Big Stone Gap shale, especially in the vicinity of 
Mendota, have led him to alter that decision. Six 
miles northeast of Mendota a series of sandy shales 


; 
1Va. Geol. Surv., Bull. 24, 1923, pp. 48 to 52. 
2 Amer. Jour. Sct., Vol. 7, 1924, pp. 24 to 30. 
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and shaly sandstones were found above the Big Stone 
Gap shale, forming a ridge traceable for a consider. 
able distance to the northeast, where it lies every. 
where higher stratigraphically than the Big Stone 
Gap shale. In the shaly sandstones were found 
Camarotoechia orbicularis, C. contracta var. (identica| 
with the small variety from the Maryland Chemung), 
and Productella ef. hystricula, all typical Chemyyo 
forms found in the middle Chemung of Marylan 
The Big Stone Gap shale near Mendota is thus def. 
nitely Devonian in age. 

The Big Stone Gap shale has been recognized fo, 
some ten miles northeast of Mendota, where it j; 
found to be accompanied by an increasing number of 
sandstone and sandy shale beds. It would thus 
seem to be probably lower Chemung in age. Near 
Saltville a similar black shale was found in the base 
of the Chemung and is here tentatively correlated 
with the Big Stone Gap shale. 

The completed study will be published shortly a: 
a separate paper. 

J. H. Swarrz 


UNIVERSITY OF NoRTH CAROLINA, 
CHAPEL HILu, N. C. 


A STOCK FOR THE MANGOSTEEN 


Own the hacienda of Mr. John R. Schultz, Calauan, 
Laguna, Philippine Islands, in May, 1924, I inarched 
a seedling of the mangosteen, Garcinia mangostana 
L., on a plant of a native species of Garcinia, locally 
ealled Bunag. A successful union was rapidly estab- 
lished, and the grafted plant had made a good start 
when last I saw it shortly before leaving Manila for 
the United States in January, 1925. Photographs 
recently received from Mr. A. W. Prautch, Bureau of 
Agriculture, Manila, show that the plant now reaches 
to a man’s hips and is in excellent condition. 

The success obtained in this graft is of more than 
ordinary interest in view of the fact that for a period 
of some 25 years attempts repeatedly have been made 
to graft the mangosteen on more than twenty species 
of Garcinia and related plants, all, except the instance 
recorded, ending in failure. 

The mangosteen is one of the most highly prized 
fruits in the world, but is particular in its climatic 
requirements, has a weak root system, and is of very 
slow growth, especially in the nursery stage. There- 
fore, unlike many other fruits, the mango, for ir 
stance, the mangosteen has never become widely dis- 
seminated, and still is grown on a comparatively re- 
stricted area and in small quantities, notwithstanding 
its unsurpassed eating qualities and good shipping 
qualities. 

The Bunag not only is a plant of vigorous growth 
which may be expected to force the grafted plants 
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‘nto bearing several years in advance of mangosteens 
grown on its own roots, but it thrives exposed to a 
long dry season. Therefore, by the use of Bunag as 
a stock, it would appear feasible to extend the cul- 
ture of the mangosteen over large areas where for cli- 
matic reasons this hitherto has been impossible. 
P. J. WESTER 
BALLSTON, VIRGINIA 





QUOTATIONS 
THE OXFORD MEETING 


Tue personality of the Prince of Wales as Presi- 
dent, the amenities of Oxford, and the excellent ar- 
rangements made by the university and the city have 
all combined to make the meeting of the British 
Association, which ended recently, a conspicuous 
success. Even the copious reports of the daily pro- 
ceedings sent by our correspondents gave an incom- 
plete record of the multifarious activities of the 
sections. We have commented more than once on the 
disadvantages of division into thirteen concurrent 
sections, some of which even had further subdivision; 
but at least it has the merit of giving a wide display 
of the scope of modern science. The president in his 
address, almost by way of warning against any hasty 
judgment, reminded his hearers that theoretical re- 
search was often far in advance of practical appli- 
cation, and that even great men of science had some- 
times under-estimated the implications of statements 
made to meetings. Lord Balfour, in his epilogue on 
the first evening, recalled that the last meetings at 
Oxford and at Cambridge had each been quickly 
followed by an efflorescence of physical discovery, and 
prophesied a similar consequence of the meeting this 
year. Sir Oliver Lodge, although admitting that he 
did not speak for the general body of science, sug- 
gested that the great advance would be an extension 
of the methods of science into the’ realm of the 
spiritual. But it may be that the next important 
discovery was really foreshadowed in the meeting of 
the Chemical Section on Tuesday. Hitherto the chem- 
ical element helium, although believed to be a con- 
stituent of all the elements above it in the scale, has 
refused all attempts of the laboratory to make it enter 
into combination with any other element. Mr. J. J. 
Manley explained a long series of experiments, con- 
ducted by himself, which pointed to a combination of 
helium with mercury and the formation of a “helide 
of mereury.” This startling announcement, admitted 
to be as yet tentative, was said to have received the 
benediction of Professor Soddy, than whom there is 
no higher authority, and may well prove the starting- 
point of a new avenue te knowledge. Apart from 
this the work of the association at Oxford, both in 
theoretical and in applied science, was of a high 
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order, and there were fewer than usual of the rather 
foolish or feeble communications which are sometimes 
accepted out of kindness. 

On principle and from personal knowledge, the 
Prince of Wales in his address urged the advantage 
of close relations between science at home and science 
in the distant parts of the empire. It was an op- 
portune comment, because the association has had to 
consider an invitation from the South African Associa- 
tion for the Advancement of Science, with the con- 
currence of General Hertzog, to hold the 1929 meet- 
ing in South Africa. The General Committee at each 
of its three meetings diseussed the proposal, and on 
Tuesday evening instructed the Council to make the 
requisite inquiries as to date, period of absence from 
this country, cost to individual members, and general 
finance. No more could have been done for the 
present, but it is clear that the association has de- 
cided in principle to accept the invitation provided 
that the details can be adjusted. Naturally there are 
difficulties, but there are three years in which to meet 
them. July is the most convenient month for South 
Africa, since her universities begin their sessions in 
August, whilst our sessions linger well into July. But 
a compromise could be arranged, institutions and in- 
dividuals here being released a little earlier, there be- 
ginning a little later. Those who can not spare the 
time for six weeks at sea might bear in mind that in 
all probability by 1929 it will be possible to go from 
London to Johannesburg in a week by aeroplane, 
certainly at no greater cost than that of a cabin pas- 
sage by sea. South Africa is generous and hospitable, 
and—as on the former visit in 1905—the Govern- 
ment is likely to give free passes on the railways and 
the steamship companies to reduce their rates. It is 
true that, if the British Association holds its annual 
meeting in South Africa, there can not well be an- 
other during the same year in Great Britain without 
robbing both of some of their authority and their 
dignity. But, when all these temporary disadvantages 
have been weighed, there can be no doubt that a South 
African visit should prove a permanent advantage to 
science and to the empire-—The London Times. 





SCIENTIFIC BOOKS 
CONCERNING REPTILES AND FROGS 


Reptiles and Amphibians: Their Habits and Adapta- 
tions. By Tuomas Barsour, Curator of Reptiles 
and Amphibians in the Museum of Comparative 
Zoology at Harvard College. Illustrated in part by 
George Nelson, Preparator in the Museum of Com- 
parative Zoology. Boston. Houghton Mifflin Co. 


Barzour’s “Reptiles and Amphibians” is a model of 
a popular treatise in natural history. It is throughout 
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accurate, clearly written, with as few technicalities as 
the subject permits. Moreover, admirably illustrated, 
and withal well printed. Every phase of reptile life 
is fully treated from the origin of the class estimated 
as some ninety million years ago (its forebears, the 
amphibia, three or four millions of years earlier), to 
the last note on the song of the tree frog. It con- 
cludes with a brief but wise commentary on Dar- 
winism. Barbour remembers, what some evolutionists 
have forgotten, that the origin of species is an out- 
door matter, in which nature takes her own time. 

The numbers of kinds of these creatures, the world 
over, is far beyond the usual conception. Barbour 
estimates 6,875 living species; 50 of them crocodiles, 
225 turtles, 2,300 snakes, 2,500 lizards, 1,500 frogs 
and toads, and 50 coecilians, blind, worm-like crea- 
tures. With the rest, one singular lizard of New 
Zealand, Sphenodon, of ancient type in which the an- 
cestral middle eye (pineal) on top of the head is still 
extant. 

Every phase of reptilian life is well considered. 
Some of the most interesting chapters relate to the 
poisonous snakes, the nature of their poison, and the 
methods of giving immunity through dilution of 
venom. 


BERING’S VOYAGES 


Bering’s Voyages. An Account of the Efforts of the 
Russians to Determine the Relations of Asia and 
America. By FranxK A. GOLDER, in two volumes. 
Vol. II, Steller’s Journal of the Sea Voyage from 
Kamchatka to America and Return on the Second 
Expedition, 1741-43. 


A REMARKABLY valuable work, from the standpoint 
of geographical history as well as of natural science, 
is the record of Bering’s voyages by Professor Frank 
A. Golder, of Stanford University. The first of these 
two volumes contains an annotated translation of the 
official reports. The second volume contains the Jour- 
nal of Georg Wilhelm Steller, the gifted naturalist 
of the second expedition. This is especially inter- 
esting for the spirited narrative itself, and for the 
first account of “the four great beasts,” Sea Lion, 
Sea Bear (Fur Seal), Sea Otter and Sea Cow, the last 
named now extinct. This journal is translated and in 
part annotated by Leonhard Stejneger, of the U. S. 
National Museum, whose own studies in this region 
have been of the highest importance. 

American Geographical Society, Research Series, 
_ No. 2. W. L. G. Joerg, Editor. New York, 1925. 
Davip Starr JORDAN 
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SHERBORN’S “INDEX ANIMALIUM” 


Every zoologist regards the accurate naming of 
animals as a matter of far-reaching importance 
Sooner rather than later he must even refer to 
original papers or to complicated nomenclators, anq 
find out whether his beasties have been described ac. 
curately, and whether names given to them have not 
been earlier used for entirely different creatures, ]; 
was the idea of simplifying this universal labor which 
led the English naturalist, Charles Davies Sherborn, 
to undertake the Herculean labor of preparing an in- 
dex which should put an author’s finger upon all 
species and genera hitherto described. 

Beginning thirty years ago, Mr. Sherborn has over. 
hauled all zoological literature from Linnaean begin- 
nings to the year 1850, indexing (mirabile dictu!) 
some 27,600 works. His plan was to complete in an 
encyclopedic way the first century of zoology and to 
include, naturally, references to animals, recent and 
fossil, in the writings of all countries. 

Thus far ten parts of his work have appeared, in 
all comprising 2,570 pages. Part I was published in 
1902 by the Cambridge University Press: thereafter 
the work was taken up by the trustees of the British 
Museum. At the close of the present section (part 
X) the literature dealing with the genera and species 
has been accounted for from 1801 to 1850, up to the 
word funereus. The eleventh part, which will com- 
plete the letter G, will appear in December. The 
manuscript cards for the remaining letters are being 
revised, but from the nature of the task five or six 
years more will probably be required to complete the 
publication of an epoch which witnessed the descrip- 
tion of the greatest number of animals. When this 
turning of the road has been reached, Mr. Sherborn 
plans to cease his labors and let the later literature be 
worked out by his successor, if such a one may be 
found. It would not be unfair to Mr. Sherborn to 
note that this vast work has been carried out largely 
as a labor of love. 


BASHFORD DEAN 
THE METROPOLITAN MUSEUM OF ART 





SPECIAL ARTICLES 


LOSSES IN TROUT FRY AFTER 
DISTRIBUTION 


ON seining a quarter of a mile of Forbes Brook, 
Prince Edward Island, Canada, there were found, 
October, 1925, trout, yearlings and older, 319; fun- 
dulus, 82; salmon parr, 33; stickleback, 16, 152; 4 
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total of 16,586. At the same time only about 1,066 
trout fry were found alive out of 4,020 distributed in 
this same area in July, 1925. 

Does not a loss like this (73 per cent.) take place 
in accordance with the generally accepted biological 
principle that animals in a state of nature tend to 
breed up to the limit of subsistence? Even men breed 
in conformity with this law in thickly populated 
parts of India and China and in the slum parts of 
all big cities. Forbes Brook, like most others, pro- 
duces food enough to feed only a limited number of 
fish, just as 50 acres of pasture land can feed only a 
limited number of cattle. 

Now a majority of the 319 trout, 82 fundulus, and 
16, 152 stickleback during the spring and summer of 
1925 bred up to the limit of subsistence, and there- 
fore there would be no extra food for the 4,020 weak 
and helpless fry which were dumped among the 
16,586 enemies and competitors. The result was that 
some of the 4,020 were devoured by the larger and 
more active enemies, while others of them, weakened 
by seareity of natural food, either died, or, it may 
possibly be, suecumbed to the combined attacks of 
their numerous competitors, such as the stickleback. 

May I suggest, therefore, that we have been 
trying to build up our fish culture results upon too 
narrow a foundation, namely, hatchery work alone 
for over 50 years. We have been limiting our pro- 
tection of the fry and our feeding of fry to the com- 
paratively short time which they pass in the hatchery. 
The hatchery, it must be remembered, is only one 
factor in the artificial production of commercial or 
game fish. Besides the hatchery there are the streams, 
ponds, ete., in which the fry are distributed and 
which must be studied quite as diligently as hatchery 
operations if fish culture is to be made successful. We 
must find out (1) the kind and numbers of enemy 
and competitor fish; (2) the available food supply, 
and (3) the limiting factors, forces or conditions 
which nature imposes upon the continuance of life, 
such as temperature of the water, oxygen supply, 
carbon dioxide, salinity, hydrogen ion concentration, 
intensity of light, pressure, desiccation and pollution. 

Of the three factors just mentioned—enemies, food 
supply and physical condition—undoubtedly the most 
difficult and most important one to determine is the 
food supply in the streams and lakes in which the 
fry are distributed. 


REMEDIAL MEASURES 
1. The ordinary hatchery employee who possesses 
no scientific knowledge may nevertheless become an 
expert seiner and procure information as to the 
different kinds and numbers of enemy and competitor 
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fish. How many of such fish should be removed and 
destroyed can only be determined by experiment. 
In order to promote efficiency in seining, surplus 
cover in the shape of shrubs, large stones, and sub- 
merged logs should be removed by the hatchery em- 
ployees during off time in spring, summer and 
autumn. 

2. Many enemy fish and competitor fish should be 
seined and destroyed for the same reason that weeds 
are destroyed in a garden, or wolves on a sheep farm. 
In this way more food would become available if not 
immediately for the fry, at least for yearlings or 
older ones. The food supply and limiting factors on 
the other hand can be determnied only by well- 
trained biologists. Until fish culturists extend their 
knowledge along the following lines so as to form a 
proper foundation for their science it will be idle to 
expect the best results. ; 

3. A quantitative estimate to be made of the micro- 
scopic and macroscopic animal food upon which both 
fry and adults live. 

4. A quantitative estimate to be made of the plant 
food upon which the microscopic and smaller macro- 
scopic animals live. 

5. An approximate quantitative determination to be 
made of the substances in solution in the water and 
which constitute the nutritive material upon which 
minute aquatic planis grow. These plants in turn 
form the food of minute aquatic animals. 

So then we have this chain of nutritive relations 
to be studied: adult fish: minnows and fry: minute 
animals (entomostraca, ete.) : minute plants: soluble 
material or food for the plants. 

It may be objected that this broad study of the 
foundations of the science of fish culture will be an 
expensive affair. Yes, at first, and until the animals, 
plants, mineral matter and limiting factors have been 
determined. But once they are determined we shall 
have the satisfaction of knowing more or less aceu- 
rately the approximate numbers of adult fish which 
we are getting for our legislative appropriations, in- 
stead of the guesses which pass current to-day. 

A. P. Kyieut, 


Chairman, Biological Board of Canada 


KINGSTON, ONTARIO 


SEX DIFFERENCES IN MORTALITY AND 
METABOLIC ACTIVITY IN DAPHNIA 
MAGNA 


From studies of the relative mortality of the sexes 
in Daphnia magna throughout their life span a mor- 
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tality curve has been constructed for this species 
based on deaths of several thousand individuals all 
derived parthenogenetically in a pure line from a 
single original female. The organisms were reared, 
some singly, mostly in groups of varying size in 
battery jars containing at least 40 ce of ordinary 
manure-soil culture solution per individual. A census 
of survivors in the populations was taken at each 
seven-day period. 

The mortality curves from this data show that 
under the laboratory conditions defined the males sur- 
vived far better than the females during early and 
middle life, but that in later life (past the point of 
downward inflection of the curve) the males die off 
much more rapidly per unit of time than the females. 

Experiments instituted to explain these differences 
revealed several points of interest in connection with 
physiological sex differentiation in its relation to 
duration of life: 

(1) The males possess a characteristic higher rate 
of metabolism than the females throughout life until 
the decline during senescence sets in, when the female 
rate approaches and finally comes even to exceed that 
of the males. The observed greater locomotor activity 
of young males in comparison with young females 
led to an investigation of their relative heart-beat 
rates as a measurable criterion of metabolic activity. 
From Robertson’s work the frequency of beating of 
the daphnid heart is known to be a function of tem- 
perature, the temperature coefficient being slightly 
greater than 2. As counted against a stop-watch at 
laboratory temperatures the frequency of heart beat 
of our young males was found to exceed that of young 
females by approximately 20 per cent. On the con- 
trary, the rate for very old (always more sluggish) 
males proved to be some 5 per cent. lower than that 
for females of the same age. As further evidence of 
the relatively more intense metabolism of males among 
the young and of females among the old, they were 
found to pass more quickly into a state of anesthesia 
with 3 per cent. alcohol, and then to recover sooner 
from its effects, and again, when tested with rapidly 
acting killing agents they showed correspondingly 
higher direct susceptibility and succumbed more 


1 Rapidity of heart beat also varies with special con- 
ditions of culture. ‘‘Crowding’’ females for male pro- 
duction promptly slows down the heart beat to only four 
fifths that of ‘‘single’’ females, which produce mostly 
female young. This observation agrees well with the 
current view that a state of depressed metabolism during 
maturation of the ova is associated with the onset of the 
sexual phase. 
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quickly. In general, the curves for heart rate, direc 
susceptibility, anesthesia and for survival under oy@j. 
nary culture conditions are quite precisely paralle] at 
all ages. 

(2) The mortality curve for Daphnia represents , 
curve of deaths by indirect susceptibility, according to 
the method of Child. The metabolically more active 
sex at any given age tends to have a higher average 
survival frequency, as though vigorous physiologica] 
functioning were regularly associated with compara- 
tive resistance to ordinary untoward conditions of the 
environment. Conversely, that sex succumbs more 
rapidly under the usual laboratory living conditions, 
which shows least resistance to ordinary slow-acting 
killing agents or to excessive crowding conditions 
(twenty-five to fifty specimens in as many ce of 
medium), these being lethal only after acting for 
several days. 

(3) The relative longevity of the sexes may be ex 
pressed as varying inversely with their average rates 
of metabolic activity. The average age at death for 
males was 37.8 days and for females 43.53 days, the 
duration of life for females exceeding that for males 
by 14.6 per cent. Now in metabolism, as estimated by 
heart rate, the males surpass the females by nearly 
the same percentage, and the product: heart beats per 
second (weighted average through life) x average age 
in days at death = a constant, e.g. 


Males: 4.3 beats x 37.8 days = 161.54 
Females: 3.7 beats x 43.8 days = 162.06 


The experimental data thus tend to support the 
view that a definite endowment of vital energy, po- 
tential in the protoplasm of the species and line, may 
be transformed and expended rapidly, as in the short- 
lived males, or more slowly, as in the longer-lived 
females. The evidence so far available indicates also 
that length of life in Daphnia magna has the usual 
temperature coefficient for a chemical reaction. Other 
factors being equal, it would seem that, at least in 
this species, longevity is a function of metabolic rate. 

If a workable method can be devised the metabolic 
rate will be measured from quantitative determina- 
tions of oxygen consumption and CO, production. 

A more extended report, including details of data 
on the various phases of this work, will be published 
elsewhere. 


JoHN W. MacArTHUR 
W. H. T. Baruie 


DEPARTMENT OF BIOLOGY, 
UNIVERSITY OF TORONTO 
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